Exploration of the topological requirements of ERAD identifies Yos9p as a lectin sensor of misfolded glycoproteins in the ER lumen.
ER-associated degradation (ERAD) of glycoproteins depends on dual recognition of protein misfolding and remodeling of the substrate's N-linked glycans. After recognition, substrates are retrotranslocated to the cytosol for proteasomal degradation. To explore the directionality of this process, we fused a highly stable protein, DHFR, to the N or C terminus of the soluble ERAD substrate CPY* in yeast. Degradation of the C-terminal CPY*-DHFR fusion is markedly slowed and is accompanied by DHFR release in the ER lumen. Thus, folded lumenal domains can impede protein retrotranslocation. The ER lumenal protein Yos9p is required for both release of DHFR and degradation of multiple ERAD substrates. Yos9p forms a complex with substrates and has a sugar binding pocket that is essential for its ERAD function. Nonetheless, substrate recognition persists even when the sugar binding site is mutated or CPY* is unglycosylated. These and other considerations suggest that Yos9p plays a critical role in the bipartite recognition of terminally misfolded glycoproteins.